Heterotrichous ciliates were isolated from marine and brackish habitats in Korea, and their morphology, infraciliature and morphometrical characters were investigated using silver impregnated methods. These three Condylostoma species were identified as Condylostoma curva Burkovsky, 1970 , C. minutum Bullington, 1940 and C. spatiosum Ozaki and Yagiu in Yagiu, 1944. The species of Condylostoma based on morphology are highly variable in most of characters and distinguished as following. Condylostoma curva is oval to elongate ellipsoidal, size about 245×100 μm in vivo, and conspicuously dark greenish brown with cortical granules on their surface, buccal cavity relatively large about 40% of body length, 5-11 macronuclear nodules, 4-8 frontal cirri serially arranged and 22-38 somatic kineties. Condylostoma minutum is elongate ellipsoidal and the size about 310×55 μm in vivo, buccal field about 35% of body length, 12-20 macronuclear nodules, adoral zone consisted of 82-107 membranelles, large and long one frontal cirrus and 38-44 somatic kineties. Condylostoma spatiosum is large elongate ellipsoidal, size about 670×105 μm in vivo, buccal cavity about 25% of body length, 11-25 macronuclear nodules, 111-144 adoral membranelles, membrane-like 2 frontal cirri, 49-74 somatic kineties. These three Condylostoma species are described here for the first time in Korea.
INTRODUCTION
The genus Condylostoma is one of the well-known heterotrichous taxa that has a large body size and a pouch-like cell shape. The members of Condylostoma are found in marine and brackish water, freshwater and terrestrial habitats. Since being established the genus Condylostoma, more than 30 species have been described and only several species among them described by silver impregated methods (Kahl, 1932; Bullington, 1940; Villeneuve-Brachon, 1940; Yagiu, 1944; Bock, 1955; Fauré-Fremiet, 1958; Dragesco, 1960; Burkovsky, 1970; Hartwig, 1973; Dragesco and Dragesco-Kernéis, 1986; Carey, 1992; Foissner, 1995; Petz et al., 1995; Al-Rasheid, 1999; Foissner et al., 1999; Song et al., 2003; Shao et al., 2006; Chen et al., 2007) . Their morphological characters are indistinctive for species identification because almost all characters have high variations in each species (e.g., body size, number of somatic kineties, ratio of oral field) (Song et al., 2003; Shao et al., 2006; Chen et al., 2007) . In the present work, we redescribe three Condylostoma species, C. curva Burkovsky, 1970 , C. minutum Bullington, 1940 and C. spatiosum Ozaki and Yagiu in Yagiu, 1944 isolated for the first time from saline waters in Korea.
MATERIALS AND METHODS

Sample collection and enrichment
Three Condylostoma species were collected from saline waters in Korea: C. curva was collected in November, 2011, marine water (salinity 35‰ ) from littoral zone with some algae at Jukbyeon-ri, Jukbyeon-myeon, Uljin-gun, Gyeongsangbuk-do (37� 03′32′′N, 129� 25′44′′E). Condylostoma minutum in October, 2011 stagnant marine water (salinity 30‰ ) on the rock with some debris at Pyoseon-ri, Pyoseonmyeon, 126� 50′ 45′′E) .
Material examined. Thirteen living and 22 protargol impregnated specimens were observed respectively and analyzed biometrically. Diagnosis. Body size about 245×100 μm in vivo, oval to elongated ellipsoidal shaped, buccal cavity about 40% of body length, macronuclear moniliform with 5-11 nodules, yellowish brown cytoplasm, dark greenish brown cortical granules, 80-112 adoral membranelles, 4-8 frontal cirri, 22-38 somatic kineties. Description. Body size 210-285×70-125 μm, usually about 245×100 μm in vivo (Table 1) . Shape elongated ellipsoidal, dorsoventrally slightly flattened, anterior end truncated and slanted left side, posterior end gradually tapered and narrowly rounded, widest in mid-body (Figs. 1A, 2A) . Oral cavity fairly deep with transversely striated inner wall (Fig. 2E ). Macronucleus aligned with the right margin of the body, distinctly nodulated and connected by fine threads, composed of 5-11 usually 8 nodules with many small nucleoli, anteriormost macronuclear nodule size about 25×15 μm in impregnated preparations (Figs. 1A, C, 2B, J) . No contractile vacuole. Cortex very flexible and contractile. Dark greenish brown cortical granules ellipsoidal, size about 0.5-1 μm, arranged 1-3 irregular rows in between kineties (Figs. 1F, G, 2G, H, N) . Cytoplasm slightly yellow with some lipid-like droplets and food vacuoles ( Fig. 2A, B) . Movement moderately slow, usually gliding on bottom.
Somatic kineties arranged longitudinally 22-38 rows, usually commenced near the buccal field, formed suture posteriorly, consisted of dikinetids and somatic cilia about 10 μm long in vivo ( (Kahl, 1932; Bullington, 1940; Villeneuve-Brachon, 1940; Yagiu, 1944; Fauré-Fremiet, 1958; Burkovsky, 1970; Dragesco and DragescoKernéis, 1986; Song et al., 2003; Shao et al., 2006; Chen et al., 2007) .
We identified Condylostoma curva Burkovsky, 1970 based on three main characters of the body shape, the color of cortical granules and the pattern of frontal cirri. The original population of C. curva described by Burkovsky (1970) was collected from Russia. We compared the Korean and the Russian populations those are slightly different in contractile vacuole (absent vs. present) and body size (210-285 μm vs. 120-200 μm). However, Song et al. (2003) mentioned that the presence of the contractile vacuole in Burkovsky (1970) was a food vacuole. The Chinese populations of Song et al. (2003) actually corresponded to the Korean population of C. curva in terms of all morphological key characters (Table 2, Fig.  7C-F) .
The descriptions of the two populations of Condylostoma arenarium sensu Kahl (1932) and Dragesco and DragescoKernéis (1986) are in agreement with C. curva. The one of Kahl's populations is similar to C. curva in the body size, body shape, shape of cortical granules, 4-5 frontal cirri and being from a brackish habitat. The African population of Dragesco and Dragesco-Kernéis is similar to C. curva in the body shape and the buccal field ratio (Fig. 7A, B ) (Kahl, 1932; Dragesco and Dragesco-Kernéis, 1986; Song et al., 2003) . Condylostoma curva Burkovsky, 1970 (Petz et al., 1995; Song and Wilbert, 1997; Song et al., 2003) . Condylostoma curva is similar to C. minutum Bullington, 1940 and C. arenarium Spiegel, 1926 in body length in vivo, number of somatic kineties, number of macronuclei. However, C. curva and C. minutum are different in number of frontal cirri (4-8 vs. 1-2); C. curva differs from C. arenarium in number of adoral membranelles (80-112 vs. 60-70) (Borror, 1963; Chen et al., 2007) . H, M). Cytoplasm colorless with some food vacuoles (Figs.  3A, 4D ). Movement moderately slow, usually gliding on bottom. Somatic kineties arranged longitudinally 38-44 rows, usually commenced near the buccal field, formed suture posteriorly, consisted of dikinetids and somatic cilia about 10 μm long in vivo (Figs. 3F, G, 4K) . One frontal cirrus near apical end of right margin, on outside of buccal cavity and 15-20 μm long in vivo (Figs. 3A, B, F, 4E, L) .
The adoral zone of membranelles conspicuously covered the left side of the buccal field, occupied 30-40% of the body length, with the proximal portion extending spirally into the cytopharynx, consisting of 82-107 adoral membranelles (Figs.  3A, B, F, 4A, I, L) . The paroral membrane located on the inner side of the buccal cavity, total length 47-94 μm in impregnated preparations, conspicuously long and smoothly undulated with a cilia about 25 μm in length in vivo (Figs.  3B, 4C ). Distribution. Asia (China, Korea), South America (Mexico). Remarks. The Korean population of Condylostoma minutum closely resembles the Gulf of Mexico and Chinese populations of it with respect to body size, number of fragments of the macronucleus, number of adoral membranelles, ratio of adoral zone of membranelles. However, this Korean population differs from the Chinese population in number of somatic kineties (38-44 vs. 26-33) and number of frontal cirri (1 vs. 1-2) ( Table 2 , Fig. 7G-I) (Bullington, 1940; Chen et al., 2007) . (Song and Wilbert, 1997; Chen et al., 2007 Burkovsky, 1970 (A, from Kahl, 1932 B, from Dragesco J, Dragesco-Kernéis A, 1986; C, from Burkovsky, 1970; D-F, from Song et al., 2003) ; M, The apparatus of frontal cirri (from Song et al., 2003) ; G-L, N, C. minutum Bullington, 1940 (G, from Bullington, 1940 H, I, Chen et al., 2007) ; N, The apparatus of frontal cirrus (from Chen et al., 2007) ; J-L, O, C. spatiosum Ozaki and Yagiu in Yagiu, 1944 (J, from Ozaki and Yagiu in Yagiu, 1944; K, L, from Shao et al., 2006) ; O, The apparatus of frontal cirri (from Chen et al., 2007) . Scale bars: A-C, E, F= =50 μm, D, G, I, L= =100 μm, K= =200 μm. Somatic kineties arranged longitudinally in 49-74 rows, mostly commenced near the buccal field, formed suture posteriorly, consisted of dikinetids and somatic cilia about 12 μm in length in vivo (Fig. 5B, E) . Frontal cirri near the apical end of right margin, two membrane-like cirri were located, respectively, on outside of the buccal cavity, about 40 μm in length in vivo and on the apical end of the paroral membrane and connected with paroral, about 20 μm in length in vivo (Figs. 5C, 6D, H, I, 7O) .
The adoral zone of membranelles which conspicuously covered the left side of the buccal field, occupied 16-40% of the body length, the proximal portion extending spirally into the cytopharynx, consisting of 111-144 adoral membranelles (Figs. 5A, C, 6C, H) . The paroral membrane located on the inner side of the buccal cavity in impregnated preparations, was conspicuously long and smoothly undulated (Figs. 5C,  6H ). Distribution. Asia (China, Japan, Korea), Antarctica Remarks. This Korean population of Condylostoma spatiosum Ozaki and Yagiu in Yagiu, 1944 closely resembles with the Chinese and Japanese populations which have similar characters in body size (480-800 vs. 400-700 vs. 364-1,320), number of frontal cirri (2 vs. 2 vs. 3), and number of somatic kineties (49-74 vs. 51-63 vs. 47-64) . The number of adoral membranelles is conspicuously less than the others in the Japanese population. The colors of cortical granules are different (Korean, yellowish gray; Chinese, dark gray; Japanese, yellowish green). However, this can be a variable character because it is depends on the subjective or the microscopic field. The Korean population has a variation in the pattern of cortical granules dense or loose (Table 2 , Fig. 7J-L) (Yagiu, 1944; Shao et al., 2006; Chen et al., 2007) . This present species is different from the Condylostoma magnum Spiegel, 1926 in number of adoral membranelles (111-144 vs. 150-200) (Song and Wilbert, 1997; Shao et al., 2006) .
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